Multiplexed cytokine detection in microliter microdialysis samples obtained from activated cultured macrophages.
Microdialysis sampling probes were used to collect cytokine samples from lipopolysaccharide (LPS)-stimulated macrophages. The probes were immersed into cell culture wells containing either RAW 264.7 or isolated peritoneal macrophages. Dialysates (15 microL) from these wells were subjected to a multiplexed cytokine sandwich immunoassay platform analyzed by flow cytometry that measures up to six separate cytokines, interleukin-6 (IL-6), interleukin-10 (IL-10), interleukin-12p70 (IL-12p70), interferon-gamma (IFN-gamma), macrophage chemoattractant protein-1 (MCP-1), and tumor necrosis factor-alpha (TNF-alpha) in a single 15-muL sample. In vitro microdialysis sampling relative recovery experiments showed that only IFN-gamma, IL-6, MCP-1, and TNF-alpha could be recovered across a commercially-available 100-kDa MWCO microdialysis membrane. Eleven hours after LPS addition (1 microg/mL), RAW 264.7 macrophages secreted greater than 8000 pg/mL of TNF-alpha and greater than 1000 pg/mL MCP-1. With the peritoneal macrophages, greater than 6000 pg/mL of IL-6, MCP-1, and TNF-alpha were obtained. The maximum dialysate concentrations obtained from the RAW macrophages were 1300 pg/mL for TNF-alpha and 55 pg/mL for MCP-1. Maximum cytokine concentrations from peritoneal macrophage dialysates reached approximately 2000 pg/mL, 1100 pg/mL and 500 pg/mL for TNF-alpha, MCP-1 and IL-6, respectively. Microdialysis sampling allowed for 20-min samples to be collected during the cytokine release from the activated macrophages. These results demonstrate that microdialysis sampling can be used for collection of selected cytokines with improved temporal resolution.